Abstract : Coupling of Frnoc-amino acid chlorides mediated by activated commercial zinc dust for the synthesis of peptides is described. The reaction is carried out in an organic medium. The necessity of using an inorganic base like NaHCO3/Na2CO3 or an organic base like DIEA/NMM/TEA/pyridine is circumvented. The coupling is reasonably fast, clean, racemization free and high yielding.
The coupling of Fmoc-amino acid chlorides in presence of equimolar quantity of activated zinc (pretreated with HCI and thoroughly washed with water prior to use) was complete within 10-15 min.
The course of the reaction was monitored by TLC and IR. The IR band corresponding to the -CO of the acid chloride at around 1790 cm l disappeared completely within 15 min. The work-up and isolation of the products were easy. Thus all the peptides made (Table l) by this procedure were obtained in good yield (79 to 90%). The purity of the crude protected peptides, as checked by HPLC was found to be satisfactory. ~5 It was also found that the acylation reactions can be carried out not only in tetrahydrofuran but also in toluene. It indicates that tetrahydrofuran is not mopping up HCI.
During these studies, the amino acid ester hydrochloride salt was initially neutralized in situ using activated zinc (checked by pH and solubility of ester) prior to coupling. The coupling was found to be free from racemization by NMR analysis, j6 It was determined by the C-methylene doublets and the methyl ester singlets of the NMR spectra of the diastereomeric protected dipeptides 9- Typical procedure : To a solution of amino acid ester hydrochloride salt (1 mmol) and zinc dust (l mmol) in tetrahydrofuran (3 mL) was added a solution of Fmoc-amino acid chloride (l retool) and zinc dust (1 retool) in tetrahydrofuran (3 mL) and the mixture stirred for 10-15 rain at room temperature. After the completion of the reaction (monitored by TLC), the mixture was filtered. The organic layer was evaporated and the residue dissolved in chloroform was washed twice with 5 mL portions of 5% HCI. 5% Na2CO3, water and dried over Na2SO4. Evaporation of solvent in vacuo and recrystallization of residue from suitable solvents gave the product as a white solid. Thus the coupling of Fmoc-amino acid chlorides can be accomplished in presence of commercial zinc dust instead of KOBt or KOAt. The neutralization of amino acid ester hydrochloride salt was also carried out using zinc dust. As there is no addition of any additional base, the coupling is free from racemization and other side reactions. The peptides are isolated as white solids in good purity. The application of this method for the synthesis of peptides employing urethane protected amino acid fluorides is in progress.
